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Introduction

The AEE-5 Fuel and Energy Work Plan was established to promote
and implement conclusions and recommendations from the report
DOT/FAA/EM-82/29, The 1Impact of Petroleum, Synthetic _and
Cryogenic Fuels on Civil Aviation, June 1982, (Copies of that

report are now available only through the NTIS, Springfield, VA
22161). This report is expected to update the Impact report in
many respects, particularly considering fuel prices and markets.
The Impact report discussed some subjects largely from the
resource and technical viewpoints. 1In enerqgy affairs, economics
and politics often dominate; this report pays more attention to
those matters.

In preparing for the Impact report it was found that oil and gas
will govern the world energy market for several decades and that
an exhaustive accounting of alternative fuels was not justified.
Volume II of Impact was therefore not written. Now, with the
entire energy picture believed in better focus, more attention
has been given to alternative fuels and energy sources in this
report, to complete their coverage.

This report's cover illustrates perhaps the most important
finding of the study to date. Even in a time of o0il glut, the
world remains perilously close to another 108% price rise. The
author believes the U.S. can alter that unfavorable balance.

This AEE-5 program is expected to be concluded at the end of
March, 1984, At that time, a brief windup report will be written
to account for later events and, possibly, to further improve
perspective.

B R )
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e World and U.S. Enerqgy

v World o0il should remain generally available for at least thirty

S to fifty years. Real o0il prices should continue to fall until

NN 1985, when recovering U.S. and world economy may demand enough

- energy to stimulate a moderately sustained price rise. This rise

e could be delayed by stimulating U.S. production of natural gas or
enhanced o0il recovery. Without enhanced U.S. production, real

o8t prices of world oil in 1990 should still be lower than in 1984.

:IE The U.S. is the single largest producer and user of energy in the

o world. With its reserves of o0il, shale, particularly coal,

N natural gas and peat, as the price of world oil rises, the U.S.

S should continue to produce a large percentage of its energy

a2 demand from domestic fossil fuels.

S

The most difficult demands in the U.S. and abroad will be in
e liquid fuels for transportation but, if capital expenditures are
&t made, the U.S. will continue to meet most of its needs. Taxes
and regulations of various kinds are the strongest deterrents to i
2 increased U.S. production. Purchase of foreign o0il and other

. energy forms should continue as long as their prices are lower

than the total of production costs, taxes, etc. in the U.S.

The world economy has now demonstrated conclusively that oil
\ prices are subject to supply/demand forces. Although world oil
production outside OPEC has increased and demand for OPEC o0il has
g significantly decreased since 1988, increasing world GNP is
. expected to increase demands on OPEC production in about 1985,
)j When demand for OPEC o0il exceeds around 88% of OPEC production
- capability at any time, a rise in OPEC price should be expected.

" It must be emphasized that OPEC price rises may be postponed for
e years or decades if U.S. or other free-market production of oil,
_:, natural gas, methanol from gas or coal, or other energy is
A adequately stimulated. Economic studies by the DOE's Energy
e Information Agency indicate that a reduction of $1 per thousand

cubic feet of U.S. natural gas prices in 1985 (from $5.58/Mcf to

o $4.50/Mcf) would drop the world price of o0il by $4 per barrel
:ii (from $37 to $33 in 1982 dollars).

Q? Energy conservation also plays a crucial part in the future price

of world oil. After about 1990-240606, production of synthetic
fuels should assist in moderating rising oil prices. But the
capital costs and institutional problems of synthetic production
o will be large.

. Coal is the most abundant U.S. energy resource and its price is
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Oy far less than for any other form of energy. Coal mineable under

) present economic conditions can supply the U.S. for literally

_\ thousands of years, Additional reserves can be exploited by

ﬁ@ underground gasification. 1Its greatest problems are in handling,

N shipping and environmental impacts. Some of these problems show

N) promise of improvement. Catalytic production of synthetic fuels
from coal may become economically competitive. Developments in
coal technology and economics could have profound effects on

o world oil price and availability.

.‘d'

5 Solar and other renewable sources will require very large capital

fa investments before they can yield significant contributions.

3 Most of these sources are characterized by inherent limitations
in continuity or reliability. Renewables are unlikely to affect
world energy prices until after year 2000.

i All of these comments are heavily shrouded by uncertainty and
dependent on a host of international, economic, political and
W military events.

. U.S. dependence on foreign oil imports dropped as low as 25%
2 of our o0il consumption during early 1982, but has crept back up
b to about one-third in the third quarter of 1983. The U.S. would
- probably suffer less from a disruption in foreign crude today
than at any time in the future until well after 2880 (unless
effective steps are taken to increase domestic fossil energy
: production) . However, it appears that as small a disruption as 1
X million barrels per day (1/5 of U.S. late 1983 imports), could
Ay triple the price of oil.

> The World Energy Conference of September, 1983 was more concerned
with the sociological effects of energy programs than with world
energy availability and prices.

Lndeniun ittt il i

,%' U.S. Transportation Energy

& About 3/4 of U.S. transportation energy is used by road vehicles.

a Demand for auto fuel has dropped rapidly over the past five years

i and should continue downward, although the recent trend is toward

N less auto fuel conservation,

\l

Q Aviation accounts for less than 16% of transportation fuel. The

s demand for aviation fuel should remain about constant through the

< remainder of the century. Its percentage of transportation €fuel

- will rise, but only to the extent that of auto fuel will decline.

fj The demands for U.S. Jjet fuel and diesel fuel have been

~ comparable, U.S. demand for diesel fuel has increased steadily

. since 1970 and it has been expected that demand would continue to
rise at the same or a higher rate in the future, Heavy
dieselization of U.S. autos and light trucks could immensely

\ increase the demand for diesel fuel,

B

N However, the outlook for future diesel fuel demand appears to

SRS S I A P NGRS L T TS TL e N T A T RIS
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have experienced a major reversal. The past increase in diesel
demand has been due to dieselization of heavy trucks. Medium
trucks and all U.S. buses use a far lesser amount of fuel and are
A not important to major trends. The future of U.S. diesel demand
depends on the popularity of diesel autos and light trucks.

Sl et dtitudundhndt

DOE analysis shows that owners of new U.S. cars are now paying
B less gasoline real cost per mile than at any time in history.
U.S. auto owners now do not respond to small differences in fuel
prices, while diesel prices now rival those of gasoline.
Further, new car purchase of lower-mileage models has increased
relative to fuel-economic models.

Most important is +the recent trend in purchase of new
diesel-powered autos and light trucks. Sstarting in 1977, U.S.
sales of diesel cars began increasing at a steady rate of about
150,000 units per year, reaching a total of over 508,008 sold in
1981, But, just as abruptly in 1982, the rate of purchases began
dropping by the same 156,800 units per year. From a high of
about 6% of U.S. new car purchases during 1981, in the third
quarter of 1983, diesel sales dropped to 2.3% of the auto market.
Probably also significant, at least one foreign manufacturer
started selling diesel models at lower prices than gasoline
models of the same car in the U.S.

The DOE concludes that dieselization of U.S. heavy trucks is
virtually complete, of medium trucks and buses is not important,
and that dieselization of autos and light trucks will not
penetrate the market significantly. Accordingly, the rate of
increase in demand for U.S. diesel fuel should grow at the same
rate as the GNP, considerably lower than has been anticipated.

Growth of U.S. diesel fuel demand is therefore no longer expected
to impact the supply or price of U.S. aviation jet fuel.

Aviation Fuel

As reported above, the demand for aviation fuel is expected to

remain essentially constant throughout this century. This
. expectation is at odds with several other national and
-~ international forecasts, which expect growths of from 1% to 3%

annually. The differences are probably unimportant, as far as
fuel availability or prices are concerned. Among many other
imponderable variables, aviation fuel demand depends on the U.S.
and world economies, the amount airlines are willing to sacrifice
- fuel and prices in competing for passengers, and the amount of
o capital airlines can raise for new, fuel-efficient aircraft.

After 1985, fuel prices may rise at 1-2% faster than general
) inflation.

There has been unanimous agreement that the quality of world
- crude oil is steadily decreasing and that future oil finds are
25 likely to be of lower quality. Over the past several years,
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there has been a wide opinion that lower quality crude oil will

was particularly expected when the demand for jet fuel was
projected to grow rapidly. Today there is recognition that
several factors act against a trend toward lower-quality jet
- fuel.

"‘v
ii result inevitably in pressures for lower quality jet fuel. This

WAL
oS .

First, the rapid rise in demand for jet fuel has receded and the
expectation for its future growth has strongly diminished. The
competition from diesel demands has certainly receded and may
have disappeared. Demand for automobile gasoline has dropped so
rapidly that lighter fractions of the crude barrel are becoming
increasingly available. Perhaps most significant, the demand fo:
residual fuel oil has almost disappeared; residual oil is selling
at lower prices than the crude oil from which it is made.

e

R
S ¢

ﬁ U.S. refiners continue to shut down excess refinery capacity.
: The units closed are those which can only do simple processing,
, not sophisticated hydrogenation. A number of refiners are either
: making major modifications or are building new installations
which will produce little or no residual oil and other heavy
fractions. They will synthesize their entire output into
high-quality products. As a part of this process, it becomes
increasingly apparent that refiners should have no difficulty in
maintaining specification quality of jet fuel. In fact,
indications continue to grow that aviation may be able to improve
specifications for jet fuel in the future,

At the same time, with more light fractions available from
- decreased gasoline production, aviation may expect to be offered
~ fuel with lower flash points. There could be economic advantages
X for airlines accepting some of these fuels. FAA, NASA and others
concerned with fuel specs should identify what fuel-handling and
other criteria should apply to the many new jet fuels which may
N become available during the next few years.

Natural Gas

The Natural Gas Policy Act of 1978 is purported to "deregulate"
U.S. natural gas in 1985. However, the Act maintains price

the price rise of world oil, or reverse its growth. 1In the
opinion of this author, development of U.S. natural gas
. represents the most immediate, economical, and effective way by
~ which the U.S. can stabilize its energy supply, reduce its
vulnerability to crude o0il disruptions, and stimulate the free

- ceilings on more than 40% of the proven natural gas in the United
N States. Some gas will remain at price ceilings equivalent to
~ less than $2 per barrel for crude oil. More important in the
. view of this author, these ceilings and use restrictions continue
to prevent the U.S. from finding, producing and using other ~
g extensive domestic natural gas resources. "
) 1f exploited, these important domestic resources could greatly g
jf reduce U.S. demand for petroleum and, presumably, either arrest Ny
b |
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world's economy.

While the situation also may be improved by increased energy
conservation, more nuclear power, and earlier synthetic and
renewable energy production, none but natural gas could begin to
achieve this effect in time to delay or defeat the forecast oil
price rise of 1985.

Aviation, and all other interests which are substantially
vulnerable to fuel availability and price, should become
intimately familiar with the potential that natural gas offers to
the energy market and, in turn, to all energy users.

Alternative Fuels and Energy Sources

Alternative fuels capable of replacing gasoline in the automotive
market, could have a major effect in reducing and holding the
price of petroleum low for many decades. To be successful in the
automotive market, a new fuel must be available at 15-20% below
the price of gasoline and must require no serious compromises.

While diesel fuel is derived from petroleum and offers no relief
in the price of petroleum, it also does not appear capable of
meeting the price criteria. Further, it is likely diesel engines
will not be able to meet the more stringent future exhaust
emission requirements, unless existing emission improvement plans
are relaxed.

The most viable candidates for replacing automotive gasoline are
methanol and liquid methane (liquid natural gas, LNG).

As with any other alternative fuels, both methanol and LNG suffer
from the chicken-and-egg syndrome that requires a large number of
fuel supply outlets before vehicles can be sold in quantity,
while capital cannot be raised for the distribution system until
a large number of vehicles is operating. Previously, it has been
expected that new fuels could be introduced successfully through
fleet operations. More recent analysis, and the U.S. experience
with diesel automobiles, suggest that capture of all U.S.
automotive fleets by a new fuel will not guarantee its
introduction into the public market. One of the strongest
obstacles today is the fact that new car owners are paying less
per mile for fuel than at any time in history.

Methanol and LNG can be manufactured most readily from natural
gas. But, using the ground rules of existing legislation and
regulation, the DOE predicts that U.S. natural gas prices will
rival that of gasoline per Btu in 1985-87. If so, the use of
natural gas for methanol or LNG would appear completely
eliminated. But this author stubbornly believes that U.S.
natural gas prices are the result of our economic/energy
policies. With natural gas reform, the 15-20% price advantage
should be realized. 1In fact, as soon as the "natural®™ low price
of natural gas is achieved, its effect would impact in other fuel
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areas immediately, 1leaving the automotive fuel market for
additional potential penetration.

In the world energy arena, the future of natural gas availability
and price may be resolved without U.S. participation. Around the
world, tremendous amounts of natural gas are being flared today
and foreign oil producers are already considering converting this
loss to methanol, LNG and other products. It is entirely likely
that these world surpluses in natural gas will be captured and
used. Its products can replace existing uses for o0il as energy
and chemical feedstocks and, in some areas, as fuel for ground
vehicles.

This is an international potential which U.S. petroleum users
should watch alertly.

Renewable energy sources do not appear capable of affecting the
world fuel market until after year 2000.

Synthetic Fuels

It appears that synthetic fuels, particularly shale o0il, can be
produced at prices which nearly rival petroleum products. Unlike
alternative fuels discussed above, synthetic fuels can be
manufactured to the same specifications as petroleum products, or
to even better specs. The only obstacles to their market
introduction is their price and, today, lack of production
capacity.

In late 1983, Union 0il is beginning to deliver 10,408 BPD of
shale o0il which has a price support of over $4@0/bbl from the U.S.
Synthetic Fuels Corporation. Under present arrangements, the
U.S. Air Force expects to receive enough of this fuel for limited
tests in daily service operations. Under current conditions, the
price for this fuel to the USAF is about 16% lower than for
conventional jet fuel, while the quality is higher. If this or
other sources permit expanded operations, the USAF has plans for
extending use of shale o0il to all its domestic bases,

The DOE expects that only small quantities of synthetic fuels
will become available before year 20008, but that output should
increase rather rapidly after that time. By 2010 to 2824,
synthetic production could begin to reduce U.,S. demand for
foreign oil to an appreciable degree, say two million barrels a
day or more.

It is not clear if shale o0il sources can be made available for
U.S. domestic airlines, or whether they would presently find any
advantage in crost. But this is a situation which deéserves
watching. Similarly, it is still unlikely that aviation jet fuel
will be developed from coal at competitive prices. But a
breakthrough in underground coal gasification technology or in
catalytic synthesis could bring far-reaching effects.
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Aviation Fuel Conservation

The potentials for aviation fuel conservation were reviewed 1in
the Impact report and most of them have already been exploited in
U.S. airline and other aviation operations, More intensive
economy can be achieved as better methods are developed for
instrumenting aircraft and providing performance information.
Planning and optimization methods are generally more advanced
than the data inputs available for their use.

This is particularly true in flight planning and aviation
weather. Flight planning methods today are highly rvefined, but
upper-atmosphere wind data are generally no better than they were
twenty or more years ago. In some respects they are worse,
because they are measured less frequently today than previously.

With improved wind nowcast and forecast information, there is a
direct potential for saving $36¢ million per year in airline fuel
costs from adverse wind data, not including costs of flight
delays and diversions, or the benefits to non-airline operations.

FAA has now formally recognized the need for improved upper wind
data for both its FAA Aviation Weather Plan and the Automated Air
Traffic Control System described in tts National Airspace System
Plan. These plans will require a new national wind measurement
system in 1992, The National Weather Service (N.JS) also
recognizes this improved weather data need for its own purposes
and, depending on priorities and budgets, may be able to
introduce a new system starting in 1988,

MERIT (Minimum Energy Routes Using Interactive Techniques), a
combined NASA/NWS program to evaluate the effects of improved
wind inputs, largely through pilot reports, will be run during
the first three months of 1984, Airlines would be well advised
to participate in these tests and to consider how its results can
be continued or developed into regular airline flight planning.

Although the new generation of transport aircraft (B-757, B-767,
DC9-880 and Airbus) appear conventional, they will provide fuel
savings of 28-406%, compared to the aircraft they will replace.
Future generations of new aircraft are expected to offer similar
percentage improvements in fuel economy. Growth in airline fuel
demand will depend to a significant degree on the rate at which
these new aircraft can be introduced into service.

Aircraft used in the U.S. for commuter service have not vyet
adopted many of the fuel-efficient design features offered in the
new large transport aircraft,. But the same potential is
available,. In some respects, such as by wusing composite
materials in major external surfaces, the smaller aircraft
may have an earlier opportunity than larger aircraft for
incorporating some drag and weight improvements. But the
existing investment in conventional aircraft construction methods
and prejudices in their favor will remain strong.

-----------
-----
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Petroleum Price Vulnerability

Unless the U.S. accomplishes some large and unexpected
improvement in production of its domestic energy resources, this
country will probably remain vulnerable to disruption in foreign
crude oil supplies until well after year 20#4. As the world's
largest user of energy, the fate of U.S. energy and of the world
energy markets are bound together. The U.S. must also be
concerned about deliveries of oil supplies to its allies and
trading partners, who are likely to remain vulnerable long after
the U.S. achieves a greater degree of energy independence.

Pending a better assessment, U.S. foreign affairs analysts have
advised that the probability for a major disruption in world
crude oil supplies is about unity during any five-year period.
About half of these analysts commented at the time of the Impact
report that prices should rise 20-36% in a disruption, while the
other half believed the price response would be 100% or more.

During a continuous international exercise by the International
Energy Agency (IEA) during May and June, 1983, a hypothetical
disruption allocated a one-million-barrel-per-day interruption in
crude supplies to the U.S. The U.S. Strategic Petroleum Reserve
(SPR) was not tapped and, in fact, continued to be filled at a
rate of about 200,000 BPD. In this hypothetical exercise, the
price of crude o0il rose rapidly to $98/bbl. This exercise
illustrates the sensitivity of o0il prices to crude oil
disruptions. It also suggests that the present U.S. policy of
allowing free market forces to determine the ©price and
distribution of o0il during emergencies, may be modified or
amended to some degree.

The U.S. SPR has been filled to almost half its capacity and can
now function as an influential factor during crude oil
emergencies, The present U.S. national policy is to hold its SPR
in reserve until critically required for the economy. These
conditions have not yet been defined in any detail. When
supplies from the SPR are made available, it is proposed that
they will be distributed in response to competitive bids. Bids
will be accepted from all responsible sources, including foreign
bidders.

It is likely that plans for using the SPR will be actively
debated in Congress, along with other tactics proposed in U.S.
emergency energy plans. These debates may be delayed by more
pressing legislative business, as well as by the Administration's
existing proposal to revise the Natural Gas Policy Act of 1978.
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SUMMARY SUPPLEMENT

CSIS Conference on 0Oil Disruption

Georgetown Center for Strategic and International Studies' (CSIS)
conference on "0il Supply Disruption Probabilities" was held on
November 18, 1984, jointly sponsored by the Department of Defense
and FAA. Approximated 85 participants and observers attended and

580 submitted their numerical estimate on the probability of a
severe disruption.

At this writing, the results have not been analyzed by rigorous
statistical mathematics, but an approximation method has been
applied. Subject to final correction, before the meeting, with
51 respondents, the mean probability for a disruption in a
five-year period was given as #.582, with a standard deviation of
#.275. This is only about half of the purely subjective poll in
the Impact report, which recorded 1.0. In this CSIS poll, the
range o% entries was from 64.05 to 1.4,

Pending the rigorous analysis, it may be misleading to offer the
distribution of entries, But it 1is 1interesting that the
distribution curve shows almost a classic "head-and-shoulders”
shape, with three peaks. The highest is at the mean of ¢.582;
the secondary peaks occur at about 0.25 and 8.75, and are about
80% of the maximum,

A second poll was taken at the close of the meeting, with 33
respondants. The mean probability dropped to 0.494, with
standard deviation #.244, The range of entries remained the
same. Although numerically these results appear similar, the
shape of the curve was considerably different. The shoulders
disappeared completely and the curve was almost a 45 straight
line from near zero to the maximum. From there it dropped toward
1.0 nearly symmetrically, but with a small residue near 1.0.

by 4,

Pending CSIS's report, it appeared the participants in
discussions were less concerned about the probability of a
disruption than for its consequences. It was pointed out that
the U.S. may remain vulnerable indefinitely, particularly through
its allies and trading partners.

"’ll_l"- .
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While Iran has made strong threats about closing the Strait of
Hormuz, conference consensus was that Iran has more to lose than
most if the strait is closed. The greatest concern appeared to
be that a miscalculation could occur or that Iran and Iraq would
A raise the level of counter-threats so high that one will feel
compelled to act. There is no anticipation that the war will
end.
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Discussion indicated that MidEast oil installations are spread so
wide that they cannot be successfully defended. Defense hinges
mostly on mutual self-interests and fear of retaliation.
Conference opinion, including military representatives, was very
strong that the U.S. cannot and will not permit the strait to
remain closed. No details were offered; the statement was made
emphatically and not challenged.

S
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CHAPTER 2

World Energy

Introduction

Much of this chapter and of Chapter 3, "U.S. Energy", is taken
directly from U.S. Department of Energy reports for 1983, The

National Energy Policy Plan (NEPP-1983) (2-1), and its companion
volume, Energy Projections to the year 2010 (2-2), for several

reasons:

1. In draft form in September 1983, they are the latest
projections available at this time,

2. All of the comprehensive material has been thoroughly modeled
for consistency and exercised for sensitivity.

3. In addition to a base case scenario, both a high scenario and
a low scenario are offered, These cases should span the most
probable conditions; users may select and tailor results to their
own expectations from a good orientation and with good
consistency.

4. In addition to formal review of the reports within the
Administration, DOE's Energy Information Administration (IEA)
conducted a judgmental world price survey, submitting their
projections to 54 individuals in government, associations,
universities, companies and research groups. Responses were
received from 35 individuals in time for inclusion in the
reports.

5. The U.S. is the largest single consumer and producer of
energy in the world. 1Its DOE has studied many elements of U.S.
and world energy in great depth, improving their methods and
inputs, and exposing them fully to wide distribution and
scrutiny. While these predictions may stand no more probability
of being fulfilled than many others, they are convenient; in some
respects, they represent a degree of consensus. Since the
reports are readily available, they constitute a convenient
comparison base for any other energy forecasts.

This coverage develops world and U.S. energy conditions only
sufficient to describe relationships which affect aviation fuel
markets and prices. More serious scholars should study the
references themselves for additional assumptions and techniques
which may be important for their purposes. In fact, some first-
hand review of these reports is valuable just to appreciate the
amount of uncertainty which is inherent in any forecasting of
this nature.
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The past decade should have removed any doubts that energy and
fuel respond to supply and demand pressures, It is difficult to
project either supply or demand. The balance between them can be
a fine one and, as will be shown, prices are highly sensitive to
the degree of unbalance at any time., Therefore, projections of
prices are necessarily both difficult and percarious. When
expressed in tables or graphs, future prices tend to be regarded

as firm or reliable; it must be constantly remembered that they
are not.

Energy projections are usually presented as relatively smooth
curves, much smoother than the history of our past decade.
Forecasters point out that, as convenient as they may be, smooth
trends are impossible in a free energy market. They correctly
note that, when trends are projected either higher or lower than
the norm that may be expected, cyclical excursions will be even
greater. While the sweep of these cycles may be estimated, the
time of their occurrence depends on economic, political and
international events which cannot bhe predicted.

This report will generally show predictions as smooth curves; it
will also indicate some excursions which could be expected. It
even attempts to indicate effects of typical major disruptions in
world oil supply. The reader must bear in mind at all times that
even the basic, smooth projections are highly suspect; the excur-
sions from smooth curves are compounding the felony.

World Energy Trends

Most analysts agree that, barring a significant world oil supply
disruption, oil prices will most likely decrease in real terms
into 1985,

This conclusion is based on the fact that world demand is now
well below world oil production capability and that demand for
OPEC o0il is currently well below 806% of OPEC production
capacity. As will be shown, OPEC cannot raise o0il prices when
demand falls below about 80% of their capacity.

Between 1985 and 1994, depending on recovery rate of the world's
economy, development of non-OPEC o0il production, and numerous
other factors, world 0il demand should rise and the increase
should largely be met by increasing demands on OPEC. Sometime
between 1986 and 1999, demand for OPEC o0il is projected to reach
24 to 26 million barrels per day, resuming upward price pressure
on the market.

It is appropriate to halt at this point and discuss the fragility
of this conclusion. 1In the September draft of NEPP-1983 (2-1),
which is not yet released at the time of this writing, EIA is
predicting that world oil prices will stabilize in the $23- to
$3@-per-barrel range in 1983 and 1984 (1982 dollars); by 1985 the
price of o0il should be around 525/bbl in 1982 dollars. 1In 1982
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dollars, the world price should therefore climb to about $37 by
1990.

But an appreciable part of that climb from 1985 to 1994 is due to

their conclusion that natural gas prices will continue to rise in

the U.S.,, U.S. industry will correspondingly shift more energy
consumption from gas to o0il, and the world demand for oil will
be enhanced accordingly. In the new NEPP-1984, on which work

will beqin in January 1984, its authors already expect that the

rise in gas prices will not be so sharp as assumed 1n NEPP-1083,

and_that they are likely to project the 199@ world price of oil
to around 533/bbl, instead of 53//bbl, The price of oll 1in 1982

dollars could therefore drop as low as 528 but, more important,
the price rise beyond 1997 will be considerably less than in
NEPP-1983, When projected on out to 20A# and 2A10, the effect is

dramatic.

It is significant to note how sensitive the world oil price is to
natural gas prices and usage in the U.S.! A different assumption

on the price of U.S. natural gas necessarily leads to a different
conclusion in world oil price. This author happens to believe

that the NEPP-1084 assumed prices for natural gas may still be
too high; if so, the world price of o0il in 1990 could be below

$30/bbl in 1982 dollars.

Further, if the U.S. as a nation decided that it should maintain

or decrease the world price of oil, it appears capable of doing

so by 1ts treatment of natural gas. In fact, natural gas is only

one variable the U.S. could bring to bear. Through encouragement

of enhanced o0il recovery, decreased taxes on oil (including, but

not restricted to the Windfall Profits Tax-WPT), and other

policlies, 1t appears that the U.S. could wrest the world oil

initiative from OPEC for all time, Further, although the U.S.

should be able to do this entirely through its own initiatives,

with cooperation from Mexico, Canada and/or North Sea production,

the job would be even easier.

In a market which has been so delicately balanced over the past
decade, and will probably remain so for another twenty years, the

U.S. has it within its power to continue to leave the world's oil

price inlitiative with OPEC, or to adapt 1t more favorably to the

Western economies.

Continuing with NEPP-1983 (which assumes high prices for U.S.
natural gas), beyond 1994, "---world oil prices are extremely
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uncertain and speculative, but are projected in real terms to
reach between $36 and $8A per barrel by the year 286806 and between
$55 and $110 per barrel by 2014, By that time, however, the
emergence of alternative energy sources (or technological changes
that cannot be anticipated) render current projections of dubious
value."

"One conditioning factor influencing the projected range of price
increases during the 1990 to 2#16% time period is the assumption
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2-4
that the cost of unconventional o0il sources such as shale oil and
coal liquids will be in the $50- to $80-per-barrel range (1982
dollars) as opposed, for example, to the $35- to $5@-per-barrel
range assumed by NEPP-1979."

This author cannot refrain from commenting that these sources are
simply another avenue by which the U.S. and OECD nations can
adjust world oil prices. Editorializing further, the significant
fact appears to be that the U.S. and OECD need not strive for a
mythical energy independence to regain control of their energy-
paced economic destiny. Only the supply/demand balance point
need be controlled, not the bulk of energy supply and demand,
which may lumber on, essentially unaltered.

It seems surprising that politicians have apparently not

recognized that world oil prices can be controlled by controlling
this relatively small "swing vote".

The remainder of this chapter is based on NEPP-1983 and its

assumptions, including its high price for U.S. natural gas. (The
details on natural gas are discussed later in that chapter).

World 0il Forecast (NEPP-1983)

World oil real prices have declined steadily since 1981, rather
than climbing as assumed in NEPP-1981 and most other studies.
The reasons for this decline have been: unexpectedly low demand
for OPEC o0il caused by tenacity of the world recession, the
cyclical drawdown of world petroleum stocks, more oil conserva-
tion and fuel-switching than expected, and higher o0il production
outside OPEC.

EIA's history and future projection of demand and capacity for
OPEC o0il are shown in Fig.l. Scenario B is the NEPP-1983
baseline case (A being low and C being high). This projection
may be coupled with OPEC demand/price sensitivity, shown in Fig.2

(2-3), where OPEC's responses to demands on their production
capacity are -shown.

There is naturally the question of whether OPEC will respond in
the future as it has in the past. Since it may be assumed that
OPEC has considered this type of curve in great intimacy plus all
its ramifications, it may be expected that OPEC has also conclud-
ed that it is a fair representation of the world's market action.

It will be noted that 1973-74 market response has not been
included in this chart---that period may be considered in the
experimental phase of OPEC pricing; OPEC was still probing for
the upper limit, Since then, OPEC pricing policies have been
skillfully handled and the market has responded accordingly.
Particularly during the past year, it has become clear that OPEC
functions as the world's marginal supplier, albeit that they can
supply a very large slice of the market, presently about 50% of
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u world production capacity in September, 1983. ]

That is, as world o0il demand fluctuates, production by non-OPEC
suppliers proceeds on about at full capaicity, according to the
level of oil price at any given time. OPEC production makes up
the deficit demand that cannot be met by non-OPEC preoduction. If
the world demand for oil drops somewhat, non-OPEC countries .
continue producing at an unabated rate (most of their o0il can be 1
produced at costs below world prices) and demand for OPEC oil
drops, barrel-for-barrel, with world demand.

o & s

When this drop is fairly gradual, OPEC has in the past and is )
likely to continue in the future, to hold the price firm in !
constant dollars, so that the true cost of oil drifts downward

with the rate of inflation. If the demand droop is more rapid,

as in late 1982, OPEC must make additional adjustments to prevent

the drop in demand from depressing OPEC production and net

income. Therefore, in London in March, 1983, after much strug-

gle, OPEC finally agreed internally to drop their marker price

from $34/bbl to $29/bbl and to hold production to 17.5 MMBD.

Accordingly, OPEC can confidently be expected to leave the price
of oil at its current level, unless a further drop in world
demand requires further downward adjustment. With the world
economy improving and oil stocks now having been fairly well
drawn down, in spite of continuing expected conservation, the
world demand for oil should start to increase, reaching the point
for 86% of OPEC capacity (say, 26 MMBD production of 32 MMBD
capacity) at about the end of 1985 (based on_NEPP-1983
assumptions) . At that point, OPEC should begin again adjusting

its price upward in accordance with both demand and the rate of
inflation.
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Readers should continue to keep in mind this fine balance between
two fairly large and gross quantities, world o0il demand and world
. oil production capacity. At least under recent and present cir-

cumstances, world oil price is dependent on the demand for OPEC
Eroduction which, although large, 1s still a relatively sensitive
quantity. As shown by Fig.2, the world price should remain
stable as long as demand for OPEC oil remains around 86% of their
production capacity. But 1979-1980% experience indicates that,
when demand for OPEC o0il reaches only 92% of capacity, the world
price should rise by 50%. Then, in proceeding on to 95%, the
price should have risen by 100%.
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Obviously, the actual price response for an oil demand above 80%
of OPEC capacity will depend on world economic, international,
and emotional conditions at that time. Practically, anyone
should feel free to make his own guess. But it should be evident
that in the present or any future time of "oll glut", the world
may never be far from another 10A% price increase!

R P R T S

A significant disruption of crude oil production in any sector of
the world is apt to trigger OPEC production demand beyond the 80%
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" the world is apt to trigger OPEC production demand beyond the 80%

m

level.

Putting together the data of Figs.l and 2, the resultant NEPP-

g& 1983 projection of world oil prices is shown in Fig.3 (2-4). The
tﬂ Middle curve is established as the base case, or most probable,
PR while EIA combined a variety of inputs on the high side and the
oY same variables equally on the low side to produce the other two

scenarios shown. It may be assumed that the price of oil is un-
o likely to exceed the top line or drop below the bottom line, as
L long as the EIA assumptions are accepted.

Uncertainties in World 0il

From NEPP-1983; "Small changes in free-world oil supply or demand
can lead to large short-term oil price fluctuations. Accurately
predicting the timing and magnitude of such changes or projecting
the resulting short-term price responses is close to impossible."

There are two major forms of world oil price fluctuations: OPEC i
planned adjustments, and unexpected supply disruptions.

"Since gaining control over o0il production facilities, OPEC
countries have been lowering their production capacity." Fig.4
(2-2). (Note that OPEC production capacity is never expected to
equal its maximum reached in 1967.) "This has lowered their
costs, forced importers to use inventories to meet seasonal
demand peaks (thus leveling OPEC production) and reduced the
producsion buffer, which had helped keep prices stable for many
years.

As free-world oil demand increases, OPEC can continue to bring
additional capacity on line, within the boundaries indicated in
Fig.4. At the same time, OPEC may increase prices to delay
depletion of their total resource. It is very interesting that
OPEC production can be varied over a fairly wide range without
major effects on their total revenues, as seen in Fig.5 (2-2).
It seems likely, therefore, that OPEC will hold production toward
the low side (if they are able to agree internally) in order to
decrease production problems and capital expenditures, husband
reserves and, perhaps most important, maintain momentum in
controlling the world oil price.

However, the world economy is never static; normal cycles must be
expected and accepted. 1If OPEC anticipates or responds to these
cycles favorably, the cycles could be dampened. If OPEC gets out X
of phase, the effect on world commerce could be serious. EIA -
illustrates the typical business cycle fluctuation compared with
OPEC production capacity in Fig.6 (2-2), The question remains -
how OPEC responds to these cycles. If they follow the pricing W
behavior of Fig.2, the effect would be as shown in Fig.7 (2-2).

From valley to peak, each price rise may be as much as 75%, which
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could have a serious effect on the world economy,. These Urises
would certainly affect airlines adversely. The fact that they
occur at S5-year intervals is not significant; a five-year cycle
was the basis for the EIA inputs to Fig.A. EIA points out that
it is impossible to predict these cycles accurately in either
time or magnitude. Any serious attempt to do so, and then be
wrong, could have serious consequencies.

For expmple, suppose an o0il refiner had faith in his prediction
capability and planned on a four-year business cycle as the basis
for his capital expenditures. 1If each cycle covers five years,
after ten years, the predicted cycles would be 180 degrees out of
phase, But cycles are not apt to occur with even spacing; a
forecaster could easily be out of phase within the first cycle.
So, a ten-year plan revised every year is not a cliche; it is a
necessity,

"0il disruptions can be caused by terrorist acts, wars, or
political actions such as the 1973 embargo. Although no one can
foresee when such disruptions will occur or their severity, we
believe that the price impacts of disruptions are short term in
?gtg§e with most of the effects dissipated within 5 to 10 years."

EIA illustrates some spaced oil disruption senarios in Fig.8.
Each disruption is allowed to dissipate fully before the next
occurs. Further, it appears to this author that the rate of
price rise is less than might actually be expected, almost as
though the market were fully aware and confident of the later
outcome. Considering Fig.4, if OPEC is running at a normal
production rate, a SMMBD disruption over a short period would
force OPEC to full production. 1If they respond as Fig.2 indi-
cates, the price rise would be more like 100%.

Probability of 0il Disruptions

TR i T e, S iLdLJLHHQﬁULn

As discussed in (1-1), an early 1982 informal poll of respected
foreign-affairs analysts concluded that all analysts expected at
least one major disruption in world crude o0il deliveries in any
five-year period and probably three disruptions in a ten-year
period. That poll is probably not an accurate representation. A
couple of analysts advise that they know of some who are not so
pessimistic (as well as others who are more pessimistic). At the
time of (1-1) it was not possible to investigate this question
further, except to find that about half of those polled also
thought the resulting oil price rise would be at least 104%; the
other half opted for 38-50%.

It had been hoped that before this present report was written, it
would have been possible to assemble a representative group of
foreign-affairs analysts large enough to obtain a statistically
significant sample, to analyze their conclusions, and to further
evaluate the results. Admittedly, no matter how eminent the
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sources or how reliably the data are evaluated, the results would
still be based on opinion of individuals. But it was felt that a
good analysis of expert opinion could be useful, lacking any
better way of predicting the future.

Unfortunately, it has not been possible yet to convene this oper-
ation, although it is expected to be accomplished before the end
of 1983, Because other information on energy supply, demand,
prices, highway fuels and alternative energy sources came
together at this time, it was concluded better to complete this
report now, with the important omission of the probable threat of

crude oil disruption, rather than wait for those results and

decrease the timeliness of all the other information.

Therefore, results of the foreign-affairs opinions on the proba-

bility of crude o0il disruptions will be reported later. However,
it should be noted that no analysts have been encountered and no
opinions have been heard that suggest the threat of crude oil
disruption is small,

If one is considering the likelihood of catching a serious,
possibly fatal disease, (as airlines might regard the effect of a
serious crude-oil disruption), the exact opinion on the probabi-

lity of an epidemic may not be too important. Pending further

information, some degree of early immunization would seem desir-
able.

Cartels

Does OPEC really operate like a cartel, as assumed in the
previous discussions? Apparently the answer is, "Yes, mostly."

OPEC has availed itself of the best education and advice
available. They have no doubt analyzed the situations thoroughly
and have digested other significant analyses. They obviously
have difficulty in acting together as, indeed, their interests
are significantly divergent.

Interestingly, while there are many studies and a formal theory
of monopolies, there is no organized, formal theory of cartels.

In World Energy Markets and OPEC Stability, Lexington Books,
1978, Dr. Ali Ezzati of the Brookhaven National Laboratory,
modeled the total world oil supply/demand situation, including
OPEC activity. He concluded that it is possible to classify OPEC
members into four general categories of production and economic
stature, but that these categories still leave significant dif-
ferences in national objectives, which would affect actions
within the OPEC structure. He concluded by modeling separately
the major OPEC members and lumping together only those whose
production rates cannot greatly affect price or production.

As a matter of interest, Ezzati explored both a "stability gap”
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and a "destruction gap" for OPEC. His stability gap exists when
demand for OPEC oil is greater than the production rate OPEC
members need for their economic development programs. At the
time of his study, his stability gap was calculated at about 5.6
MMBD, and one must conclude that OPEC had managed its prices and
production well, Since that time, the market has switched to a
destruction gap, so that OPEC has been compelled to decrease both
price and, more important, production rate. The fact that world
0il prices have not fallen further is an indication that, despite
severe internal stresses, OPEC has managed to keep its act fairly
well together, at least, so far.

The EIA and others have pointed out that OPEC has not acted
differently than have other developing countries handling scarce
commodities. OPEC has enjoyed a more pervasive commodity, a
better opportunity for <control and, despite their glaring
differences, probably a fairly strong common interest. They have
also had a valuable direction signal by watching spot prices in
oil.

Less Developed Countries (LDCs) tend to arque that the prices of
their primary goods are too low compared to the prices of
manufactured goods which they must buy. For at least fifty
years, LDCs have attempted to stabilize and raise the price of
their goods through "commodity agreements™ or cartels., In some
cases, such as the diamond cartel, they have been resoundingly
successful, The control of prices requires control of
production or, as in the case of diamonds, holding the product
off the market. At higher prices, demand is reduced, so that
non-cartel countries will increase their production of the
commodity, if they can, and there is more incentive for cartel
members to cheat by increasing production.

"The 1973 embargo marked the final transition of Middle Eastern
oil production management from international oil companies to the
oil-producing nations. These nations have different perspectives
and different needs than the o0il companies and thus base their
decisions on a different set of objectives. Further, each OPEC
member has a unique combination of characteristics which cause
the prices and quantities it would find most desirable to be
different from the prices and quantities any other m.-mber would
find most desirable. Libya, for example, has rather limited
reserves, rather ambitious political objectives, and a relatively
high population. This means that Libya has a high absorptive
capacity ‘for revenues. Saudi Arabia, on the other hand, has
sufficient reserves to allow it to continue to sell oil well into
the next century as well as a relatively low population. For
Libya, there are incentives to try to maximize short-term reve-

nues by 1increasing prices. For Saudi Arabia, there are
incentives to keep prices at moderate levels. This would allow
the Saudis to maintain their long-term market while gradually
industrializing in an orderly manner. To operate effectively as
a cartel, OPEC needs to convince all members that they will
benefit from a cooperative effort to maintain a given price/pro-
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duction level, Recently, OPEC prices and production have fallen
dramatically. High prices directly and indirectly (by suppress-
ing economic growth) caused lower demand and higher non-OPEC pro-
duction than would have occurred otherwise. This resulted in
lower demand for OPEC oil. For a variety of reasons, including
the fact that they have the most o0il reserves, a relatively low
population, low revenue needs, and a desire to stabilize the
Middle East and avoid invasion or revolution, Saudi Arabia has
absorbed much of this loss." (see Fig.9) (2-2).

"Although OPEC has not been able to escape the problems inherent
in cartels, the price of 0il, in constant dollars, is over four
times what it was in 197 and is projected to increase in the
future. The reason for this lies partly in the cartel, partly in
the change of 0il production decision-makers, partly in the
change of expectations which has taken place since the early
1978s, and partly in continued global development. Under limited
circumstances OPEC has had and will continue to have an effect on
world oil prices...In the 19708s analysts began noting that
projected o0il production would soon outstrip projected oil
reserve additions....Whether correct or not, such 'conventional
wisdom' has an impact on the decisions of hoth o0il users and
producers as they hedge against the future.," (2-2)

"Despite the tentative nature ¢of the analysis, three significant
observations can be noted: (1) regardless of the price path or
the discount rate, OPEC stands to make a very large amount of
money over the next 20 years; (2) prices that are continuously
too low or too high result in what are considered by many
analysts to be unlikely quantities of OPEC o0il production (that
is, less than 204 MMBD or more than 32 MMBD); and (3) OPEC
revenues are not greatly affected by significant shifts in the
world oil price path. This test indicates that the world oil
prices resulting from our analysis are plausible in that they
produce credible OPEC revenues while causing OPEC o0il production
to remain within reasonable limits." (2-2)

OPEC on OPEC

How does OPEC regard OPEC? (This section is included only for
those who may be interested; it does not affect the forecast
material.)

The OPEC Bulletin is produced monthly by the OPEC Public Infor-

mation Department, for internal consumption and as a public-re-

lations output to the rest of the world. It is noticeably
public-relations oriented. It usually includes two to four
important speeches or papers delivered at the international
level; a feature article on one OPEC member country; a "Country
Profile”™ on a non-OPEC country; and a monthly market review,
discussing price developments in various world areas, together
with tables and graphs of spot OPEC and non-OPEC crude oil prices
for different grades and world locations; the European Market for
gasoline, naphtha and distillates at Rotterdam and Italy; the US
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Market; and the Caribbean, Singapore and the Gulf (Arabian)
markets.

In an "Energy Talk" section, it may include summary articles on
synfuels (such as the Colony Project), on gas liquefaction, or on
how oil is found and produced. 1Its "Energy Survey" may have
small reports on features such as, "OPEC Reserves to Last Beyond
2000," how bartering is being used by money-poor countries to get
fuel, an o0il museum in Nigeria, the Bolivia-Brazil gas pipeline
(which it calls "the pipeline that benefits no-one"), The
Japan-Saudi Jubayl Petrochemical Project, how the sagging Western
economy 1is squeezing Soviet ambitions for Siberian coal
development, and the like.

OPEC is defensive about its image in the West. This is seen
often, as in, "Campaign Against OPEC," by Gonzalo Plaza, Director
General, OPEC News Agency, at a roundtable on international
petroleum under auspices of the Centre for OPEC Studies at
Caracas on March 22, 1983, 1In his paper, Plaza opens with,
"Since 1973, OPEC has been the target of high-powered and hostile
publicity as a cartel of irresponsible Arabs whose actions
triggered a severe recession in the industrialized countries and
pushed the Third World into an economic crisis, virtually
bankrupting the poorest among its members."

He goes on to observe, "The 'cartel' concept is inextricably
associated with a collusion of private commercial interests,
committed to the maximum of their profits. OPEC is not a trust
of private firms and its ultimate objective is to derive from a
finite source the maximum possible benefit for the people of its
Member Countries, the first and natural obligation of any
nation." He contends that OPEC cannot operate as a cartel, which
must control both price and production, because each of its
members is a sovereign state,

He points out that Article 2 of the OPEC Statute (1988) states:

The principle aim of the Organization shall be the
co~ordination and unification of the petroleum poli-
cies of Member Countries and the determination of the
best means for safequarding their interests, individ-
ually and collectively.

He observes, "Far from being created to manipulate production and
prices, OPEC was founded by Iran, Iraq, Kuwait, Saudi Arabia and
Venezuela to unify and co-ordinate their petroleum policies
vis-a-vis the manoceuvres of transnational oil companies which,
acting as a true cartel, by collusion manipulated production,
engineered price cuts and blackmailed the producing countries one
against the other. (The members of the o0il countries' cartel are
well known: Exxon, Shell, British Petroleum, Texaco, Gulf, Mobil,

Sggn?ard 0il of California, and others.)" (The "seven sisters,"
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g} He notes that some suggest that the economic downturn stems from,
o "---a decrease in the rate of industrial productivity in the

ol
.‘. -" -

United States and to the unprecedented budgetary deficits
sustained by it since the 1960s."

*

"In this charged, emotional atmosphere, two powerful groups,
representing well-entrenched interests, threw their weight behind
the campaign against OPEC: the transnational oil companies and
the governments of the consuming countries. For different
reasons, both found it expedient and advantageous to make OPEC
the scapegoat for their mistakes in order to divert public
opinion from their failings. Both made use of their public
relations departments and spokesmen to fan the flames of :
prejudice and slander against OPEC, The companies chose this
course in order to hide their role in the rapid and unwise
dependence on imported o0il induced among western consumers by )
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A virtue of prices so unrealistically low that coal and other
¢+ energy sources were almost wiped out of the market. As for
-~ governments - in particular that of the United States - they used

.

OPEC to gloss over their mistakes in the management of their
economies,"”

3

Lelelee,

"It must then, be for the industrialized countries a constant
source of irritation to find that a group of Arab, African, Latin
American and Asian ministers have turned out to be better
politicians, shrewder diplomats and astuter negotiators than the
western representatives, presumably more competent, Instead of
realizing that the era has passed when political leadership,
economic wealth and military power were all concentrated in a few
countries of the northern hemisphere, the North opted for the
less dignified reaction: insult, slander, scorn and ridicule.”

Plaza stresses that OPEC 1is not an organization of Arab
countries, pointing out that, while Algeria, Iraq, Libya, Qatar,
Saudi Arabia and the UAR are Arab, the non-Arab states of
Ecuador, Gabon, Indonesia, Iran, Nigeria and Venezuela hold 84%
of OPEC's population. (He does not mention that the Arab states
produce most of OPEC's o0il-Ed.)

Views of Saudi Arabia are reported weekly in Saudi Press Agency,
"Major News Events," usually summarizing remarks by King Fahd and
members of the royal family and the government. This document
may be obtained on request from Saudi Press Agency, 1155 15th
Street, N.W., Suite 1111, Washington, D.C. 20085.

For example, in the July 25 1issue under, "Saudi Press ?
Editorials,"” it reports from the following Saudi papers:

Al-Medina~Jeddah: Reported King Fahd's efforts to heal
differences among Islamic countries. "King Fahd's comments on
holy Jerusalem and its miserable fate was designed to remind
Muslems all over the world of their religious and moral com-
mitments which they have forgotten for so long."

----------
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Al-Jazerah-Riyadh: Condemned the Israeli decision for partial
withdrawal in Lebanon as a challenge to the will of the Lebanese
people, not conforming to the previous agreement on troop
withdrawal signed by Israel, Lebanon and the U.S. (Mentions the
U.S. 1is preoccupied with ©presidential election campaigns.)
Israel is the only power benefiting from new fighting in Lebanon,
which is threatening a full civil war, planning for Israel to
annex the southern parts of Lebanon.

Al-Riyadh: Commended the PLO Chairman for solving Palestine
differences and foiling plots to damage the Organization.
Security is threatened not only from abroad, but from internal
Arab differences.

Al-Yom-Damman: Deplored U.S. supply of arms to Israel, a double-
standard policy. "It went on to say that neither the Americans
nor the Russians were interested in realizing peace in the
region.”

Al-Medina-Jeddah: Reported King Fahd's call to Muslems,
worldwide, to return to Islamic fold and "...adhere to the
sublime faith."

Okaz-Jeddah: Accused the U.,S. of attempting to liquidate the
Palestinian struggle by refusing to talk to leaders about their
rights. The U.S. agrees with Israel's plans to destroy the PLO
and to enforce Israeli conditions on the West Bank., The paper
calls on Arab nations to revise their ties with the U.S. because
of the wrong foundations of u.S. policy, which will,
"---certainly open the door for the Soviets to return as an
influential force in the region."”

In a statement, "Putting the Record Straight,"” OPEC Bulletin,
July 1983, Dr. Marc S. Nan Nguema, retiring Secretary General of
OPEC, expressed many similar thoughts to a briefing of Vienna-
based correspondents on June 22, 1983 at the OPEC Secretariat.
While he commends some correspondents for objectivity, he
commented, "OPEC is news only when it adjusts o0il prices. OPEC
Conferences are attended by the Western world's media, not to
hear about what OPEC Member Countries are doing about co-opera-
tion between industrialized and developing countries, about aid
to the poorest nations, about health, education and food in
developing countries. No: it is one theme and one theme alone
that brings the top names in world journalism to OPEC's bi-annual
Conferences - oil prices.”

Dr. Nguema practically echoed Plaza's remarks about OPEC's not
being Arab or responsible for the world economic crisis, " The
immediate and crucial factor which compelled OPEC drastically to
adjust prices in 1973 and 1974 was the galloping inflation in the
industrialized countries, where an economic boom was raising the
prices of industrial goods imported by OPEC countries and causing
the purchasing power of their oil revenues to decline sharply.
The real cause of the 'o0il shock' was the failure to allow oil

.
S o i A S -.HJ

PO

il £ o ol AR

ol ohon Bl

S A Bh Al

A a & 4 & & &




Wrﬁ.— MR AR A I AR A SR i At Aot s i N A S ER L S PR i T I I i e
' e L R I} LR LN - R -t Rt . P S . ~ . .

-t e

Y

2-14
prices to rise in line with the prices of other commodities. Tt
was that artificially low price which created the dangerous
illusion in the West, that crude o0il was an inexhaustible
resource which could be squandered at will."

Dr. Nguema goes on to contend that OPEC is not wealthy and, while
it is also not Arab, he spends some time praising Arab culture
and the fact that Arab scholarship preserved arts and sciences
while Europe was still in the Dark Ages.

Finally, "Every day the nations of the world are becoming more
interdependent, and this is a good thing, for in it lies the
future of us all. As journalists, you have a unique role to play
in this regard, for you are the opinion-makers. Pecple read and
believe what you write. Please try to do justice to OPEC in your
reporting; please try to be fair and objective - we ask no more
than that."

On the same program and also in the OPEC Bulletin, his talk was
followed by an address from Dr. Awni Shakir Al-Ani, Assistant
Director of the OPEC Fund for International Development, entit-
led, "OPEC Aid Goes to Poorer and Less Developed Countries.”

Other Views on the International 0il Future

Also in the July 1983 issue of the OPEC Bulletin, Dr, Ulf
Lantzke, Executive Director of the IEA (International Energy
Agency), was quoted as having said the oil market would be, "---

relatively easy over the next three of four years, with eight m
b/d spare capacity, which could help economic recovery." But the
market will gradually tighten between 1987 to 1994, reaching a
"tight" balance, with spare capacity of only two or three m b/d.

In The 0il and Gas Journal, Sept. 12, 1983, "Long Decline in
World 0Oil Output Begins to Level Off," the article points out
that world production in the first half of 1983 averaged 51.2
MMBD, off 2.9% from last vyear. "That's the lowest level in 10
years and 17.2% below the peak first half average of 6§1.794
million b/d in 1979. Still, it's an improvement from the 8.7%
slide between first half 1981 and first half 1982." World
production is almost sure to show an increase during the second
half of 1983, with slow but steady recovery from the world's
recession and reduction in world inventories.

"There is considerable amount of shut in production in countries
that are members of the Organization of Petroleum Exporting
Countries. As in other years, OPEC had to swallow most of the
world's production decline, This year the organization for the
first time cut official prices and imposed a 17.5 million b/d
production ceiling., (0GJ, Mar. 21, p. f4)." "Non-OPEC produc-
tion, which has increased steadily for more than a decade, ave-
raged a record 35.4 million b/d during the first half, up 3.9%
from last year's first half. That helped reduce OPEC's share of
world production to 31.1%, lowest in the organization's history."
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"The U.S., with only a 26,8008 b/d boost in output, replaced Saudi
Arabia as the world's second largest producer. That's because
the Saudis cut deeply in an effort to maintain prices and
averaged only 4,137 million b/d, off 42% from a year earlier.
Saudi output now, however, is increasing. In August, Saudi
production averaged about 5.5 million b/d, up 33% from the first
half average.---OPEC members may try to recapture more of their
lost markets the rest of the year.”

"World production has been declining since 1979 due to a surplus
of 0il that choked international markets. Several factors caused
the surplus, but the overriding reason was falling demand brought
about by economic recession and price induced conservation. 1In
the U.S., where a mild winter reduced already low consumption
levels, o0il demand has declined for 5 <consecutive vyears,
surpassing the previous sustained drop caused by the Great
Depression in 1939-32 (0GJ July 25, p. 114)."

"While some countries shut in production during the year's first
half, others substantially boosted output." The biggest increase
came in Iran, up 931,000 b/d over first half 1982 and 35,400 b/d
over its OPEC quota of 2.4 million b/d. The UK and Norway
increased North Sea production, "Canada managed a 167,000 b/d
increase by adjusting federal regulations to substantially
increase exports and the USSR, the world's biggest producer,
increased output by 162,804 b/d." Production also increased in
Venezuela, Brazil and Mexico.

"Saudi Arabia experienced the world's biggest production drop--
almost 3 million b/d." oOther countries with reduced production
included 1Iraq, UAE, Nigeria, Qatar, and Algeria. "OPEC's
strateqy to halt market losses by cutting prices and imposing
production quotas is working."

"In the U.S., the drawdown of stocks has almost ceased."

"0il consumption by OECD members is expected to rise to 33.3
million b/d in the second half this year from 32.2 million b/d in
the first half. And OECD believes total non-Communist demand for
0il will rise to 44 million b/d in the second half from 41.3
million b/d in the first half."™ OECD expects 44.5 and 44.8
million b/d averages for the two halves of 1984.

"Meanwhile, spot market prices have begun an upward trend that
has resulted in their commanding a small premium over official
prices for many grades of crude." If OECD's forecast is correct,
OPEC production could increase to about 19 million b/d in the
fourth quarter and 20.3 million b/d next vyear. While an
improvement, it is still far short of over 3@ million b/d at
OPEC's peak.

"Although it seems unlikely that demand will slump to the level
of last spring, markets may require OPEC to reduce quotas or
again face a period of surplus.” This may require another
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difficult OPEC agreement on lowered quotas; during long
negotiations, prices could plummet. "0il demand is the variable
that OPEC--and other producers--will be watching very closely.”

(A good time to introduce natural gas deregulation in the
U.S.-Ed.)

From Exxon News, September, 1983, "In 1983, the demand for o0il in
the non-Communist world is expected to be about 45 million
barrels a day, down only slightly from last year. However,
demand should bottom out this year, then turn modestly upward in
1984 as the economic recovery gains momentum.” The OPEC crude
0il price of $29 a barrel should continue to hold steady. "The
weak demand for natural gas is holding down 1983 production, and
it is likely to remain at the company's volume of 5.7 billion
cubic feet a day. By the mid-198@s, economic recovery in the
U.S. and Europe should lead to an expansion in Exxon's natural
gas output.”

In a Petroleum Review article, "By 1984 0il Needs Could Exceed
OPEC Quotas," Geoffrey Mayhew interviewed Dr. Herman Franssen,
Chief Economist of the International Energy Agency (IEA).

On the importance of the March 1983 OPEC meeting in London, Dr.
Franssen comments, "Very significant. The OPEC production agree-
ment of March, and the subsequent action taken by the UK, has had
a stabilising effect...It was significant that a formula was
found by BNOC (British National 0il Company) that did not under-
mine OPEC, and it was significant that major oil companies were
not going to wreck it...an all-qut price war would not have ser-
ved the ends of any producer. Demand for oil could not pick up
to make for losses incurred."

"It (the UK) is not necessarily adverse to lower oil prices, but
it is opposed to major shocks which would de-stabilise the
market."

"We see an apparent decline in OECD demand of 8 per cent in the
first quarter of this year, but---in the fourth quarter of 1983
we expect an increase compared with a year ago.---Consumption
will, however, continue to rise, with economic recovery, in

1984...Preliminary guesstimates suggest a two percent increase in
1984."

"The general consensus suggests that by the third quarter the
demand for OPEC oil may be just below or just above the March
quotas. But the fourth quarter demand for OPEC oil is likely to
be substantially above the agreed-upon quotas....it will be much
easier to maintain price stability....This would probably
continue through the winter of 1983-84., By Spring, 1984, demand
for OPEC o0il will decline again due to normal seasonal factors
but normal OPEC oil demand for 1984 should be well above the 1983
level. One of the principal reasons is that following this
year's stock draw there will be very little room for stock draw

......................
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in 1984..."

EIA does not speculate on price levels, but Sheikh Yamani 1is
reasonable in assuming that prices will remain unchanged in 1984.

Ever since 1979 oil analysts have over-estimated consumption and
under-estimated stock changes and non-OPEC production, conse-
quently over-estimating the demand for OPEC production. "So you
cannot blame OPEC for getting it wrong." The duration of the
recession has been under-estimated and there have been
significant structural changes in industrial demand. "Therefore
OPEC was not alone in miscalculating calls on its o0il."

"We have gone from a era of over~optimism - the '60s to early 70s
- to one of extreme pessimism - the mid '7As to early '8@s - and
I fear we are now entering again a period of extreme optimism
concerning long-term o0il market developments. While the current
outlook suggests we are likely to have several years of downward
pressure on prices, this may not last.”

"A great many efforts on conservation may not now take place.
The development of alternative sources of energy may now slow
down. A good example is the synthetic o0il industry which looked
so promising in 1981 and the future of which looks dismal indeed.
By the early 1990s we could become very vulnerable again to
strong upward price pressures due to the resulting supply demand
equation.”

World Bank: Hobart Rowen in, "20% 0il Price Rise Forecast by

Mid-'94s," The Washington Post, July 25, 1983: "The price of oil

is expected to rise 20 percent above its 1981 peak by the mid-
1990s, with the Organization of Petroleum Exporting Countries'
cartel continuing to be the main supplier to consuming nations,
according to the World Bank." (Before concluding that the World
Bank is out of step with the other forecasts, note that this
comment is aimed at the mid-1994s level. It therefore agrees
well with the current EIA forecast.)

This author cannot resist commenting, however, that if the EIA
forecasts lower price rises for natural gas in NEPP-1984 than in
NEPP-1983, the World Bank and other forecasts are likely to be
too high on fuel prices.

The World Bank forecast confirms other views that lower oil
prices of the past two years have been due to recession and that
improved economic activity will demand more oil, "---and a
resumption of a strong OPEC influence on the world pricing
structure for petroleum."” But the Bank expects in mid-199ds
Third World, poor countries to regain most of the economic
momentum they had developed in the 19Ads, Despite conservation,
the Bank expects that the "long term dependence" of industrial
companies on o0il will not diminish substantially. After
inflation, the Bank forecast shows a real price increase of 1.f%
a year between 1982 and 1995.
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Like the EIA and others, the World Bank, "---did not take into
account the potential impact of supply increases if the Iran-
Iraq war is concluded.” OPEC members will remain the main oil
exporters because both U.S. and North Sea production should
decline.

The OQutlook Book-1983, by McDonnell Douglas, forecasts the world
economic prospects, including financial outlook and the energy
and jet fuel outlooks. In addition, it presents regional
analyses for Africa, the Americas, Asia-Pacific, Europe, and the
Middle East. It points out that the U.S. fared worse than the
world average in 1978-1982, that the recovery had already started
here (early 1983), and that it was expected to extend to Europe
in late spring or early summer, but remain modest. It is not
optimistic for world economic growth in the 198#As, compared to
the 1950s, which was substantially lower than for the 1946s. For
the world growth rates in the 196@8s, 1974s, and 1980s, they give,
respectively, 5.2%, 3.6% and 2.8%; and, for the U.S., 3.9%, 3.1%
and 2.4%.

The Douglas report includes a fairly thorough account of world
and fuel affairs from the 1978-79 o0il shock, culminating in the
OPEC March 1983 London meeting and reduction of the OPEC marker
price to $29/bbl, But Douglas is doubtful the $29 price will
survive internal OPEC friction, Iran and Iraq war financial re-
quirements, as well as an aggressive Soviet o0il export position.
Although Douglas notes there are forces working to keep the $29
intact, they concluded (at the time of the report) that these
stabilizing forces are less likely to prevail. Nevertheless, the
Douglas crude oil price forecast bottoms out at $28.92 in 1983,
in current dollars, and at $27.64 in 1985, in constant 1983
dollars, $2 higher than the EIA forecast of NEPP-1983. Douglas
forecasts are shown in Fig.18 for crude prices and in Fig.l1 for
Jet fuel prices.

In the Texaco Star, No.l, 1983, John K. McKinley, Chairman and
CEO, observes that, with world supply and demand in favorable
balance, the power of the o0il exporting countries has been eroded
such that no single country, other than Saudi Arabia, can now
cause a world oil crisis. Free world petroleum demand has
declined from its peak of 52.8 MMBD in 1979 to 45.3 MMBD in 1982.

In the Chevron Annual Report, "After experiencing some seven
decades of steadily increasing demand for energy, the industry
entered a new trend in 1981, and will likely be faced by only
modest growth in energy consumption throughout the remaining
years of this century.---Barring major geopolitical problems in
the strategic Middle East, still a large source of the world's
crude, we expect oil supplies to exceed demand for some time."

Atlantic Richfield Annual Report: The free World oil demand of

45.5 MMBD in 1982 was 4% below 1981 and about 12.5% below the
1979 peak of 52 MMBD, U.S. oil imports dropped almost 29% in
1982 to 4.2 MMBD, but still are more than a quarter of total U.S.
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0il demand. But in the dropping market, ARCO increased produc-
tion, largely in Alaska; Prudhoe Bay production should continue
at about 1.5 MMBD through at least 1987.

The Union Oil Annual Report marks their first year-to-year
increase in world-wide crude 0il production since 1973, "We
estimate that a potential of 600 million additional barrels of
crude o0il can be produced through the continued use of thermal
and tertiary enhanced recovery methods. These potential reserves
will be added to the proved category as enhanced recovery
projects are implemented."

Marathon 0il Annual Report: "In April, the company sold its
Canadian o0il, natural gas and mineral interests, ending 34 years
of operation in that country. Government policies in Canada had
reduced the attractiveness of investment prospects there, and it
was evident that Marathon's resources could be utilized more
profitably elsewhere.”

Standard of Ohio (Amoco) Annual Report: "Our 1982 experience
supports our belief that large amounts of hydrocarbons remain to
be found in the United States and the rest of the world."

Shell Annual Report (US) concludes that oil prices cannot be
predicted.

At Shell Transport and Trading's Annual General Meeting at Shell
Centre, London, on May 19, Chairman Sir Peter Baxendell
commented, "For the oil business, the agreement among members of
OPEC in March of this year on lower official o0il prices, on
quality differentials, and on production quotas, checked some of
the widespread speculation on o0il price prospects, and went some
way towards creating a climate which has, so far, prevented any
further significant decline in spot market prices. We cannot yet
tell whether the new price structure will hold: that depends on
whether it meets the aspirations of the various OPEC members and

whether it has brought the necessary degree of stability to the
0il markets."

"It is still impossible to analyse in detail what proportion of
the 0il demand drop since 1979 has resulted from the economic and
industrial malaise of recent years, and how much from a permanent
change in consumption patterns. Thus we can only speculate on
the potential for demand revival."

Gulf Annual Report states that Gulf is withdrawing from most of
1ts businesses overseas. Like other U.S. companies, it believes
large quantities of petroleum reserves remain to be found in the
U.S. and that they can be developed successfully and competitive-
ly, with greater opportunity and security than abroad.

Exxon Annual Report notes that world pressures to reduce oil
consumption come from the recession, conservation, and fuel
substitution; growth of GNP is no longer tied directly to energy.
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- *-~--Coal demand is expected to grow faster than oil demand over
SNE the balance of this century. On the other hand, the outlook for
{: synthetic fuels has radically changed in a year's time because of

their greater expected cost and the prospect for ample o0il
o supplies over the next few years." (This may indicate Exxon's
o immediate view of their interrupted Colony Project-Ed.)

Exxon's pamphlet, How Much 0il and Gas, of May, 1982, points out
how much experts have disagreed on the world's o0il resource
o forecasts. "A good example was provided by the 1977 World Energy
- Conference (WEC), at which twenty-seven petroleum countries,
government agencies and individual consultants submitted
- projections."™ Noting that the total world history of accumulated
- 0il production 1is 708 billion barrels, WEC's estimates of
remaining available o0il ranged from about 3,648 to 7,880 billion
barrels o0il equivalent. Exxon's statistical chart of these WEC
submittals is shown in Fig.l2.

}ﬁ- "Applying statistical analysis to those experts' views indicates
e the mean - or most likely - result to be around 4,588 billion
s~ barrels. It also shows a 95 percent probability that the
. resource base was at least 3,000 billion barrels but only a 5

E:: percent probability that it could be as high as 6,588 billion
o~ barrels.”

e Additional perspective on the world's oil and gas production and
reserve situations are given by the two charts, Tables 1 and 2,
which show the range of the estimated world base and the
cumulative oil production by various nations. Table 2 shows that
the U.S. has still produced far more oil than any other country
in the world, including the USSR. The two charts together
indicate that the world still has a long way to go before its
presently proved and probable o0il and gas resources are exhausted
at prices comparable to those today.

;J Figs.13 and 14 show the rate at which world discoveries have been
: made and production has been run. Before 1978, new oil
discoveries largely in the Middle East, were increasing the
world's reserves at some 20 to 30 billion barrels a year. Since
production rates were low, these discoveries led to a rapid
. build-up of o0il discovered reserves. After 1970 the situation
- changed and production surged rapidly ahead of new discoveries.
- Exxon concludes, "If world oil production holds steady or
- increases slightly in the years ahead, the decline in the
‘i! inventory of discovered oil reserves is likely to continue. As a
result, oil production eventually will reach a plateau - probably
sometime early in the next century - and then begin to drop."

- Exxon points out that information about gas is less complete than
A for o0il, but notes, "However, present data indicate that,
incontrast to o0il, the gas discovery rate stillexceeds the gas
production rate (Fig.l4). "Moreover, the world is expected to go
on building an inventory of discovered gas reserves, even with
projected steady increases in gas production, and is not expected
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to begin liquidating that inventory for some years, Therefore,
gas production is not likely to reach its peak until well into
the 21st century.”

1983 World Energy Conference

General Progqramme, 12th Congress of WEC, New Delhi, India,

September 18-23, 1983, "Energy Development, Quality of Life,"
"81 countries from all political creeds at all stages of economic
development are now members of the World Energy Conference...At
intervals of three years, WEC holds an international congress to
which come participants from all over the world. The WEC enjoys
consultative status with the United Nations, UNESCO, The Regional
Commissions and all specialized Agencies, including the World
Bank. It has similar relations with C E M A, European Economic
Communities, IEA and other governmental bodies. Their
representatives also serve on WEC committees."

"It has working relations with the Organization of Petroleum
Exporting Countries (OPEC), and the Organization of Arab
Petroleum Exporting Countries (AOPEC) and it has developed unique
ties amongst the non-governmental organizations in the energy
field..."

This theme of the 12th WEC Congress, "E